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HE 2009 4F 6 H—8 HHAMAER T O XA KB T 1355 B BRI ( Coilia mystus) b7, X H B & Wt 47 00, Rl 4%
BT BURE U BRI Sh ), He AR T R B A T S O SR i sh W R A AR . S5 SRR IR s A 3 R 0f
EREIEELS B’Jﬁ%’;ﬁﬂiu*fﬁﬁ (Acanthomysis longirostris) (AFI % B VEAERL(IRI) Hy 703. 25 , (5 AIXT B EMAE B A E 43 He (% IRD)
39.65% LI TR AR AT AT — B S R A DRI XU £ 335 b i Je B RN S KUBTEE By e R R
. KEVF 7K % ( Schmackeria poplesia) (IRI = 261.04) , B 78 /K 2 ( Tortanus vermiculus) (IRI = 107.53) B HI 5 ffi /K &
(Labidocera euchaeta) (IRI = 27.27) o Vi b 4 BOVRWEShHI% IRT &310 61.96% . TEE R e fp2srh 5 A05, PR 2 RUs% 7 R
S E AR, 8 AW RO SO i B W 2 TR] R B BE (B R BULE 0. 363—0. 365 2 [H] 5 17 P B8 A2 24 =2 [ A A AL BE (i 7E
0.521—0.575 Z[al,  F A KU AR /INR A SR FH A g PR B, X ik SRR S (1 e B 5K T X AR 2 R (e R )
AT R B AR

FKERIA RS  JIT 0 HUMS 5 18 S DR PR sh )

Comparison of zooplankton lists between Coilia mystus food contents and

collections from the Yangtze River Estuary & Hangzhou Bay

LIU Shouhai'*,XU Zhaoli'*"*
1 Department of Oceanography, Xiamen University , Xiamen 361005, China

2 Key and Open Laboratory of Marine and Estuary Fisheries, Ministry of Agriculture of China, East China Sea Fisheries Research Institute, Chinese Academy
of Fisheries Sciences, Shanghai 200090, China

Abstract ;. The Coilia mystus, estuary migratory and subject to the Family Engraulidae, mainly distributed along the coastal
waters, especially in bay and estuary, is a very important small economic fish. One of the main spawning grounds is located
from Yangtze River to Hangzhou bay. Stow net with double stake can be used to harvest it in fishing season. Early research
about feeding habits of C. mystus, studies on the food of C. mysius (L.), showed that C. mysius mainly feed on
Crustacean, of which Copepods first place, Mysids and Decapoda second. Besides, some references about biological
characteristics of C. mystus were referred to feeding habits. However, there have been little exclusive studies on its feeding
habits, besides the quantitative analysis studies on C. mystus.

In order to investigate the diet of C. mystus, 1355 specimens were collected from the Yangize River estuary and
Hangzhou bay from June to August, 2009. The stomach contents of the specimens were classified as soon as possible after
the collection. Multivariate statistical techniques were used to analyze data on stomach contents and zooplankton composition
in the sampling waters. In this paper, index of relative importance ( IRI) and percentage index of relative importance
(% IRI) were used to depict food species or food groups. Dominance and percentage average abundance were used to

determine the dominant species and major groups. Similarity index were performed to analyze their food list from the
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stomach contents and the zooplankton composition list from the sampling waters, which were collected from the same
locations during the fish specimens collection. When the major zooplankton species were concerned, the index of relative
importance of Acanthomysis longirostris, a brackish estuarine species, is 703.25, which accounted for 39. 65% of total IRl
of dominant species, much higher than the other species, even the copepod; therefore, it was the most important species in
the food list of C. mystus. The other major species in the stomach contents were Schmackeria poplesia, Labidocera euchaeta
and Tortanus vermiculus , with the IRI of 261.04, 107.53 and 27.27, respectively. Therefore, the four above mentioned
species were the dominant diet of the C. mystus, which accounted to 61.96% of total IRI. The similarity value of the
stomach contents and the sampling zooplankton was 0.363 —0.365, while the similarity value of copepod between the food
diet and the sampling zooplankton was 0. 521 — 0. 575. Based on above facts, we speculate that C. mystus filters the
smaller copepods as food with less selectivity ; however, to the larger Mysidacea species, it prefers to pursue them in a much

selective way.

Key Words: Coilia mystus; Yangtze River Estuary; Hangzhou Bay; stomach contents; food list; zooplankton

KT SR AR /K S A A= W = &, 2 2R 0 28 B AR 3 i o RUBE ( Coilia mystus ) J2:
KA 1 e F B Help R UR S AR 2 USSR S AT H ( Clupeiformes ) ¢ %} ( Engraulidea ) #F J& ( Coilia) , 7] 1
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WFSE T PV I KU IR B TR 55 BT 7K sk, oM v U IR B i 2 WE AR TR T ek e, SRAE T RO E
K, HRAE 1355 bR . AW FE G FHEALIETE 10% Ha /R S il [EE | 1o R4 B SR RN fb e
B U B AR I PR AR 25 H R 1w K 43, FAT BER 0. 001 g 1149 L 1~ RS- 5 0 4 WAL o, PR i i) 4 1
SEEHA DRI E 3 S HEOIAR B, R A2 S B Rl 2R ot

TR SRR S A VL I RT3 e e " o I BRI SR 4R | 17 T sh W bm A SR P K T B I A= 0 (
2 50em JiiiZH CQ14 fL4% 0. 505mm ) , FI¥EJIE 22 /K T3 A0 FLARAS . AF SR T 1 B bn AR Ak 3125 14 4 (g 7
PRI ) AT o BT ARA I LR 5% Hit /R AR R I S5 PREA T 0 26 M8 THEORIARE , P34 5y B —F
A BEBR LS A, I E A O R — R P SR A E A e R A XS E T
BURHEE Y=0.02 BYFRF SRS AT .

MHEE Y =(n/N)xf,
Kb, n N8R R R f SRR B A IR N S PR ) B R
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MCE T (N% 0

CL:#
Jarh - Jare

=2 (L)
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KA T BTN KU 18 S W E AR Bt SR (3R 1), W Rh 285084 39 Fh (4035 03k % 52 B A Y 1
B, 56 AT RIECRE RIS () ) . B 1 0L & b B 52 s 5 4a X 3 A0 R f 2 b
SR AR BRI R 2EAE 5 RRTEN I 16 8 19 A Hirh IR KRB i 2,3k 9 Fl, HE
FEAAZE 4 FORIBRER2E 3 Bl RS RS E BRI &Y . EIF IS R () I & T 8 Fhgik,

2.2 BTG

MFE 2 F A8 IR Ry d5em , OB MRERZE, 73 46. 47 % F131.37% ., Rk B A2 R 25l
BAFAE PR T, IR T2 e 2.0% —6. 5% Z i), WEd2k AR e /Mo KL
T FE S S SR W2 KU AR R B X 4, L B E 43 L3 BN BN I 2%

RS E R 25 A E 6 1 40 L DU 28 0 55 (77.52% ), H 2RI 2 (13. 06% ), 55 = & ks JE 2%
(7.94% ) . HABZFE L EIA T 1% .

BRBEDNEE 3 L LI R K2 (62.38% ) , HUURMRIF S (25.27% ) , hE#E BUA2E TR EW S —E
o], AR 2 AN it 1%

WCHEAR T B AR AR (IRT) FIAA XS B B85 B 20 LU (% IRD) K B2 (IR1=3267. 83 ) FIAEUR2E (IRI
=3224.90) Fy i B YIERE, b AOG FE B P AR 40 H A B 49. 68% (49. 03% , HE HUE A B2 i
/M EKEEE IR R SN IR /N T 1,

2.3 FEFRISREZNE ST

JRUEE B 55 ) v TR S v P R 28 S KRR 7K 2% ( Schmackeria poplesia) , /5 14. 65% ; 50 43 e Ky
SR AFURIBEER (Acanthomysis longirostris) , 5 18. 14% ; 8 [ 43 LA — PSR K BURIBRER | O 56. 43% , Hix s
1) WP (E34/NT 10% AR B ZEMEFR R IR fss R AURIRAT |y 703. 25, 5% IRT 24 39.65% ., FR Nk
iK% (IRI = 261.04) B 5B /K & ( Tortanus vermiculus) (IRI = 107. 53) . H. il J& 1 7K & ( Labidocera
euchaeta) ,iX = H % IRl ZF1h 22.32% . Fe/NH R RURIBRER (A, brevirostris) (IRI =2.48) (% 3)
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Table 1 Food list of Coilia mystus in the Yangtze River Estuary and Hangzhou bay

BN Food species BYIFIZE Food species
i Diatoms RPN EFZE LA Other Decapoda larva

[ # Coscinodiscus sp. BEHFZE Mysidacea

RPFARITEEE other Diatoms SHAFARIENR Acanthomysis brevirostris
ki a2 Cladocera KAFHIBEST A, longirostris

RIFNAL FZE other Cladocera JEHREER Anchialina typica
% £47% Bosmina RFFANAIBELF Other Mysidacea

fAIIRG SR B. coregoni FEHJE Cumacea

Wed5 % 8% B. fatalis A 22 Appendicularia

KFHA RIS 553 other Bosmina 134 H Oikopleura sp.

K5I Diaphanosoma brachyurum 3% £ 2& Amphipoda

WM 3% Moina micrura i Hyperiidae
BRI Copepoda FHEA B35 £ 2 Other Amphipoda

FHENAIEE LS other Copepoda /M fish

KHEARIFT K% other Calanoida A 7K £:2 Siphonophora

KBEYiFEIK 5% Acartia pacifica T K EE Muggiaea atlantica

HEH K Calanus sinicus RPHAI K B2 Other Siphonophora

ELRIJS 1K % Labidocera euchaeta J FE 2% Gastropoda

T K% Paracalanus sp. TRIELIA Larvae

K IEBYFIK K Schmackeria poplesia 5 R KIR 4 HL Brachyura megalopa larva

HARAEPT KK Sinocalanus sinensis J5 B EIR S A Brachyura zoea larva

HURTEK T Tortanus vermiculus KLk Macrura larva

FHABIBI/K F other Cyclopoida TEHT G Napulius

T AR BIK % Mesocyclops leuckarti %2 B2401K Ploychaeta larva

&R EIKE Thermocyclops hyalinus WL 41K Porcellana larva
+ £ Decapoda B R ALK Copepodite
YNFENF Leptochela gracilis BREAFLIA Mysidacea larva

®2 RERIENEERE
Table 2 Major groups in food list for C. mystus

ESit: H B/ % MNE T % RS/ % AHX E AE 2R R
Group Frequency percentage ~ Numerical percentage Weight percentage FRELIRI HTH% IR
¥ Diatoms 2.35 2.60 * 6.13 0.09
B2 Cladocera 6.27 3.11 0.03 19.69 0.30
BéEZE Copepoda 46.47 62.38 7.94 3267.83 49.68
+ /£ 2% Decapoda 2.35 1.18 13.06 33.50 0.51
BEEFZE Mysidacea 31.37 25.27 77.52 3224.90 49.03
1% 2 Cumacea 1.18 0.50 0.13 0.75 0.01
22 Appendicularia 0.20 0.08 *
¥t /£ 2& Amphipoda 1.37 0.59 0.30 1.23 0.02
/N Fish 0.59 0.25 *
& /K £3:3% Siphonophora 0.59 0.25 #
fE £ Gastropoda 1.57 0.67 #
TFIFSIAR Larvae 5.69 3.11 1.01 23.42 0.36

< "SRR & HEINT 0.01%
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®3 RERIENIEMERESEEST
Table 3 IRI of the major species in food list for C. mystus

I % MES/ %  EEAESL/ % FHXTE S

gﬁiies Frequency Numerical Weight PEFEEL *H;ﬁ/fff l‘}l!flﬁz
percentage percentage percentage IRI
KB4 KF Acartia pacifica 0.40 0.76 0. 02 0.31 0.02
HAEPT K Calanus sinicus 0.30 0. 34 0.11 0.13 0.01
HHE /K% Labidocera euchaeta 2.88 7.47 1.99 27.27 1.54
K BVFIK F Schmackeria poplesia 14. 65 16.12 1.70 261. 04 14.72
HAEIEST K3 Sinocalanus sinensis 5.53 2.69 0.09 15.36 0. 87
WFEIK T Tortanus vermiculus 8.36 11.5 1.36 107. 53 6. 06
SERIELR Acanthomysis brevirosiris 0.98 0.76 1.79 2.48 0.14
KAFHNEAR A, longirostris 9.43 18. 14 56.43 703.25 39.65

2.4 KILE KBTI AR e 2l W AP 4 L

Xof [l — 2 RV 1 AT VS e 3 B S K S e sl i A 5 R o, Hh B TR S A B AL 35 il 4y
3T 10 RECRETFRIEAA) . HrbHFEshWy b A xH i3 e ash 7 EUR 2 MR L o8 BRIFE 2
2 IR W AP EAE 8 RETENNY 19 J& 23 Fh, NIRRT KR Z 35 15 M HFE AN
89.42% (£ 4) ., TEFRIFS (1) P4 T 6 Fh,

TERS R AL = 0. 02 Jy T ZALH TR, Hoh KRV K SERHE N Y= 0.30 KV 25 K &
(Acartia pacifica) Y = 0.26 HETEKF Y= 0.10 EREMA/KE Y= 0.06 5 KE Y= 0.02, Hr kR
VRK & KPR R K 2 | TR K 8 LR AR K 8 DU 3 0 2 a3 LU B Z T2l 95.25% , of 46 R 24K
(£5),

R4 KIORMMZZHNMEZLFOEEFI L

Table 4 Percentage of average abundance of the major groups for zooplankton in the Yangtze River Estuary and Hangzhou Bay

i FREE 3/ % 2 FREEH T/ %

Group Percent of average abundance Group Percent of average abundance
Hiff12& Cladocera 0.83 A2 Ostracoda 0.02

e /2 Copepoda 89.42 2 Preropoda 0.17

¥ J£2¢ Amphipoda 0.14 B9 Chaetognatha 0.63

W2 Euphausiacea 0.29 IR larvae 5.06

+ /&2 Decapoda 0.75 15l fish egg 0.04

BEIFZ Mysidacea 1.28 {14 fish larva 1.37

2.5 FpRUUARUE S BT

B & YA Z AR S R AR DTS5 SRR (R 6) |, B S Wi rh 2RSS A B R BUE
0.363—0.365 Z[i], Fi# A% R A MERE 0. 521—0. 575 Z i),
3 g
3.1 R B S T 25 S R R A I O &R

B YA AT g PR B KA ] K SRS PR R R [l T AR 1k, o Hh 1 & 0 A8 4k 5 7K Sk e
RHEYIRRE A A BT BB R . Roass-Alyaola 251" F A T i F 48 JE 3 35 15 R 58 - 66 Jift £41. ( Istiophorus
platypterus ) EHIALAL, N A TEAL AR B (0 Fh 28 RN (R R P30 T 450k 2 () e Al i 22 5%, sk HLiORn
SRR LB, [ R - TS TR OB R A 0 A B P S ARSI A W W 2 R A RN EE S L2 BR R
W LS5 IS I R I
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Table 5 Dominance and average abundance of zooplankton in the Yangtze River Estuary and Hangzhou Bay
ik Az SRR T/ %
Species Y Average abundance Percent of average abundance
HAEPTIKE Calanus sinicus * 0.71 0.02
W5k BT /K% Eucalanus subcrassus * 2.86 0.08
INUFT K F Paracalanus parvus ® 2.86 0.08
AL K F Paracalanus aculeatus 0.02 92.82 2.65
SRAFIUT KT Paracalanus crassirostris ® 2.86 0.08
BE IR K F Centropages dorsispinatus * 37.63 1.07
HAEN I K 3 Centropages sinensis * 2.86 0.08
rhA4EPT KT Sinocalanus sinensis * 18.5 0.53
KB IK T Schmackeria poplesia 0.30 1345.25 38.42
Fi RPHEIK % Neodiaptomus schmackeri * 0. 83 0.02
XUHI B fi /K & Labidocera bipinnata * 0.71 0.02
HHIJE 7K & Labidocera euchaeta 0. 06 249.39 7.12
KDY K % Acartia pacifica 0.26 1003. 66 28. 67
HUWFEK & Tortanus vermiculus 0. 10 689. 23 19. 69
YL GIKFE Cyclops strenuus * 1.67 0.05
KAHMELF Acanthomysis longirostris 0.01 49. 44 1.41

“ o " IR /N 0.0l

FHLL U 7 P i R R R R B AR R
1L R S B oI ) U N R E L R B S1F o £6 UGB SWRIKKERIMF AR L5
E 3@ |J_—T Z’EX \'J' ’f jl: %[cj ) Tj—: JL/QY T & /?\IS ﬁﬂ( jl’ji m @ff B /‘J % Table 6 Comparison of similarity between zooplanktons in stomach

and waters

G PRI L (K1) AREK T R% e e
G HEANUERAF BT, AAMNE M TR MY, EHUnde RS Be 2

NV N N O N N N All species Copepoda
g P =y K ok S >k 2K 2K
BRARSE o 228 28 \‘Ej:{%% RS \ﬁ%ﬁﬂlﬂg/@ﬁ Ochilai fiBLEE(C,) 03643 0.5477
o PIA-HLSAE LG SN RUSE B & 1 BT R AR Kulezynski Z4(S,) 0.3650 0.5750
HRXAEER BE TS MBS R AN, VT T AN 26 Wason % R %1(S,) 0.3636 0.5217

FPR 2 AT PY  AERTT KR, U A
YIRERRZS Y IRT {0 3224. 90 , A1t 3 e i U2 51 X
SERIRE TARER IS, O K AR 5 22 i AN AR D AR AR SO ST LA R TEAS [ K sk, KU £
YR AL A 2 AR RORFAE KU £ 90 R AR Rl A B A58 TP A TR T s R 2R AR B DI R
55 LA D S SRR G AR SR A XU R BN se i, B IS S M,
3.2 RUBTHEETRIE S Y LR
HOE S T TESS IR B, BT B | TR R R LAAN I8 s He A R S B SRS S N i SR
FIFPIZE . SIS, T S &R K RS () £ ik LA B S i MR AR BRI AE YT 1 B4k, T 2
FBOARE BERE E REERE S R, R 3 RO AT R A BURDBEER TRT R 703.25,% IRI A
39.65% , il it HAFP L A AT AT AT — A A JEA B BRI A XU % v i S AR M
BRI KU S IR AT 7 Al BN BICER 7 B — i A7 4 T U PR K B R i, 4 4 X R 22 H B ST
FRKI KGR 1Y H 5 A 0 L HAy E e 2RSS PRI Sh ) IRI (A STIRIE K, FERIT AN
BUPM T | KR AT bl ) B SR, AL S E R B | SABEST A i hRAS SR 4 I ] — 25,
] KUY 32 A K F A — 3, A, SRR 3 RN 5 T L, 3 3 o, B A b KA RN OGS Ar R RGA & Y
5 A7 — 5 B E A, 33— B9 328 378 A A0 R R 9 38K R P B0 0 L 081l L XU oK S e A A 3
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FEVEZ AR B, Bt 00, AT A R A2 RS I E B2 9 TR e s i b 2

JBRVEAK 28 AR — A B AR) R A 7 A2 R AR TR e ] 1 DX AR YT b s v
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